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Instrument manufacturers
— None

Software manufacturers
— None
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Physician checks
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Therapy
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* Reductioninem rescriptions

Preservation of broad spectrum antimicrobials
Reduction in duration of treatment

Reduction in cost of treatment

Overall reduction antimicrobial consumption
Potential reduction in levels of resistance
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NAME THAT AN

« (and hopefully) DO THE RIGHT THING FOR THE
PATIENT, QUICKER
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Novel physics solutions

Mass production capability
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In San Diego,
deeply explore the health o

patients is being led by D
a Scripps Health card
geneticist

Human genome = one hour
= 5207 dollars per GWAS
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http://www.sandiegouniontribune.com/news/science/sd-me-eric-topol-20161004-story.html
http://www.sandiegouniontribune.com/news/science/sd-me-eric-topol-20161004-story.html
http://www.sandiegouniontribune.com/news/science/sd-me-eric-topol-20161004-story.html
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Molecular diagnostics market size, by infectious diseases, 2014 - 2023 (USD Million)

2014 2015 2016

= Flu m RSV virus = Tubnerculosis m Meningitis
= Gonorrhea = HIV market m Hepatitis C = HepatitisB
= STD »Dengue H.Pylori TORCH
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2. Simple: Dried Primers and Freeze Dried Reagents

Freeze Dried reagents Control (not FD)

Eae

——
Fresh FD

no primer:

Fresh W
l Stx2 e ¢ 4 No target

Seyrig et al., 2011
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3ssay, for example!

M. tuberculosis G. intestinalis

S

10° 10" 102 10° 10*

S. thyp himurium

Target copy number

Seyrig et al., 2011
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PROBLEM NO. 1
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Prove-ittMSepsis  Prove-it™™ Sepsis

Positive Negative Accuracy

Reference
method
Positive

Reference
method
Negative/
positive*

Tissari et al: Accurate and rapid speciation of bacteria from positive blood
cultures using a novel DNA-based microarray platform.
Lancet 2010, 9719: vol 375
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- Averag nd): 28 hours

- Average TAT (excl. week-end): 17 hours
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Articles
D-09-03605R1

$0140-6736(09)61569-5

Accurate and rapid identification of bacterial species from
positive blood cultures with a DNA-based microarray
platform: an observational study

Pdivi Tissari, Alimuddin Zumla, Eveliina Tarkka, Seintu Mero, Laura Savolainen, MarttiVaara, Anne Aittakorpi, Sanna Laakso MSc, Merja Lindfors,
Heli Piiparinen, Minna Maki, Caroline Carder, Jim Huggett, Vanya Gant

How many were sold?
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Why? becaus idn’t need it.

Public Health
England

“then...” = let’s play safe
and (we can afford to)
Start Smart - Them Focus wait for the cultures.....

Antimicrobial Stewardship Toolkit for
English Hospitals

Updated March 2015
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PROBLEM NO. 2
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rmal!!!ll DO
nothing....

Low!!!! DO y....
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Reference ranges for blood tests
ukat/L by enzyme activity

0.15 0.2 03 04 05 06 .7 8.9
E Amylase

AST/Aspartate transaminase

e R R Y L S X X S L S LAY

H Es'ﬁA;;saaat; s

Alanine transaminase (ALT) - female 7 7.

s e

Alanme transammase (ALT)H ‘male

II SRR IRRlali s IR LI |

| 11| Aikatine phosphatase (ALP)
Creatlne kinase - female

Creatine kinase - male

stamy| transferase (GGT) - female Pointed limit means:
value is 0 or not

available
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Frequency
of bi-stable
measurand

© Dr Vanya Gant 2018



Frequency
of bi-stable
measurand
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Frequency of
(no longer!)
bi-stable
NEENVE
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Well ill

Frequency of...

?stochastically
crerncs. IR IO
soputation IR e
frequency
Number
of bugs
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M Any organism M Pathogens

A. Community samples

0 1 2 3 4

Number of organisms per sample

B. Hospital samples

°0
DD
°0
OD
°0
Du
°0
DO
0 1 2 3 4

Number of organisms per sample

Percentage of samples
Percentage of samples

127 Community samples 190 Hospital samples
1 A

4 Distinct species 3 Distinct species

2. >10° CFU/mL 1.5 >10° CFU/mL
A

7
1.6 Pathogens 1

Pathogens

10% At least two pathogens at >10°
CFU/mL

10%  Atleast two pathogens at
>10° CFU/mL

167 sputum; 115 endotracheal tube aspirates; 35 brochoalveolar lavages
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Streptococcus pneumoniae Acinetobacter baumannii
(n=36) (n=23)
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Staphylococcus aureus Haemophilus influenzae
(n=31) (n=25)
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Pseudomonas aeruginosa
(n=60)
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Klebsiella (genus) (n=41)
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Stenotrophomonas
maltophilia (n=29)
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Distingui
flora
* Identifying organism for resistance gene carriage

* How to cope with organisms that can be both pathogens and
commensals

* How to cope with diversity...???
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PROBLEM NO. 3
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Ca. £100 k pa for the space alone
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R-Assembly

LTI
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icrofluidic Chips

64 wells ~500 nL each
Chip varies according to the use
Low cost ( material cost < 5 cents per chip)

cco
Camera
select the “A Gene File® a
Emission
Filter
Select Assay Gene File | Defaut
Select Chip Density
Heat Sink —

LED,
¥ - Diffuser, &

z Excitation Filter
)
Lol
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Control and Graphical User Interface

Ll . = 3:18 AM

Conduct Test

Saved Test

BG
CHOLERA
FLU ‘
FO‘OD B
Foodbomne

MDR/XDR TB
1 xtensi

MRSA
taphyic Temperature Durations Temperature Durations
PLANTS
Plant p Denature Denature
Number of Cycles Annealing

Extension

Number of Cycles
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actiona

Current performan ependently
validated) evidence base(s) not that prevalent
And.....

Do they make a difference to
outcome.....??????
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PROBLEM NO. 4
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AbR  AbR ABR AbR
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Hughes D[Author]&cauthor=true&cauthor_uid=28333270
https://www.ncbi.nlm.nih.gov/pubmed/?term=Andersson DI[Author]&cauthor=true&cauthor_uid=28333270
https://www.ncbi.nlm.nih.gov/pubmed/28333270
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theory

2.5%

Innnvaters Early

> Adopters Early Majority Late Majority Laggards
13.5% 34% 4% 16%

Sounan: Everud Fangors En¥ooncm of sncwiiocs mocil
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Early Pragmatists Conservatives Laggards
Adopters
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STAGES OF RESISTANCE TO CHANGE

Active

Acceptance
Stability 7

ional Response
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Immobilization Depression

Passive

Sharon Browning & Associates - Rapid Management Models
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year at present to
years if improvements are

A doubling of spending on information
technology

A major increase in the new hospitals building
programme to bring the average age of
facilities down to 30 years

An average of over eleven years from a good
idea to its widespread implementation
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s FilmArray’

AdvanDx

WE PNAFISH

Workstation
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»

tance

impor

. Explosion of clinical information
resulting from DNA testing, and new
internal and external digital

monitoring devices

@ Available
funding

" People taking personal
responsibility for their own
health

Smaller, cheaper testing devices

bring diagnostics from the hospital

to the home
Disease demographics, e.g. an increase
in the percentage of elderly people,
with more cancers and long term
conditions to treat

Increase in value based
decisions, using improved
outcome and cost information

. Surgical developments such as
robotics and advances in minimally invasive
techniques

DNA testing and proteome testing
allow new and existing drugs
and treatments to be tailored to

individuals @z@ Increaséin

community power

N _ . Regenerative medicine, including stem cell
() Impact of EU regulation Implants and growing of replacement tissues

" Influencing healthcare policy

regulatory ®  technological Uncertainty mosd

economic social
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resistance right is no olecular solution only
- yet.

The Price is not the issue —it’s the Cost of not having the
Solution, and the perceived cost of spending to Save.

Our Central Role in providing diagnostic solutions is often
undervalued — despite its central role in Medicine and
patient outcomes.
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towards sel

e Many GPs put ©
treatment becomes
e Centralised specialist acute preneurial NHS
organisations have survived

¢ International communication standards allow devices to Communicate —
online expertise accessed 24/7

e Private sector provider brands become household names, especially in
diagnostics and self
-care

e Elderly and vulnerable unable to embrace new technologies increasingly
forgotten

Chris Evenett
© Dr Vanya Gant 2018



Week 1 on sensor-augmented pump

e e

127105 . 12805 . 12905 . 120005 . 121105 . 121205 .. 121305 . Avg ...

Mean =162

O e\ LANO0 A
o oSS NN

NS . TINBNS . 1205 . 12NTS . 1218008 . 12179005

Week 2 on sensor-augmented pump
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* Potential to reduce inappropriate antimicrobial prescribing
and improve clinical outcome

* Performance in the clinic yet to be established — will clinicians
“trust” the results?
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Oxidase positive

Oxidase negative
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sterday

Now
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